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(54) CnOCOB KP 1/1 0 KO H G E P B AUt/l 14 CflEP- 
Mbl CE/ibCRdX03flClCTBEHHblX XMBO- 
THblX M yet AHOBKA flflfl ETO OCYIHECTB- 

/lEHun ■" v :;.-.- 

(57) l4cno/ib30$aHMe: b kwBbTHOBOActBe jxn* 
li c Kyc CTiafe h h o r o oceMeHenwji >kmbothwx. 
CyiuHocTb M3p6peTeHMfl: cnoco6 BeAyr b rep- 
MeTMMHQft KaMepec npoBeAenneM dKBi/i/iuQpa- 
Umm 3arpy>keHHbix b Ty6bt cnepM0A03 npn 
TeMnepatype 2~5°C b revenue .1-2 m m noc/ie- 



AyioiAMM 3dM0pa>KiiBdHti6M napaMU >KMAKdro 
a30Ta, noAasaeMoro b KaMepy. flpu stom xy6w 
co cnepM0AO3aMn BpamatOT co cxopocTbio 
180-250 o6/mmh npw cKbpdcTM 3aMopa>KWBa- 
HMfl 6t 3 AO 30 rpaA/MMH. flo aoct h >k6h mm 
TeMnepaTypbi Ty6 co cnepMOA03aMM (-)30 - 

(-)60°C 3dM0pd)KUtBdHlie BeftyT npW CKOPOCTM 

5-35 rpaA/MMH: npw (-J60 - (-)90°C - 10-40 
o6/mhh: npw (-)90 rpaA Ue/ibcwfl - 5- 
10o6/mwh. lloCTieAyioiqee ox/ta>KAeHne cnep- 
moao3 BeAyT ao AOCTM>KeHM^ TeMnepaTypw ot 
0.0 AO {-)150°C. VcTaHOBKa aha kpwokoh- 
cepBiipoBaHMfl cnepMbi ce/ibCKOxo3fl&CTBeH- 

HblX >KMBOTH blX BK/I K)MaeT Ten/10l430/lM- 

poBaHHyio KSMepy, coo6meHHy»o sepe3 naTpy- 
6okc cocyAOMflKDapa. BHyTpu KaMepu pacno- 
zioxeH MMeJOiuMd npMBOA BpameHMJi c 
pery/iflTopoM cxopocTM 6apa6aH, na kotopom 
c B03MO>KHOCTb»o BpameHwa BOKpyr C06CTBeH- 
HOtf ocm ycraHOB/ieHbi Ty6w co cnepMOA03aMM. 



'■ , H3o6peTeHne othocmtca k MckyccTB6HHO- 

My OCeMeHeHMKD CeflbCK0X03fltfCTBeHHblX >KH- 
bOTHbtXv B MaCTHOCTM K T6XH0/10 Til 1/1 M 

annapaType A/ia kpvioKOHcepBauwM cnepMbi 
npOM3BOAMTe/ieii, m mo>k6t 6wTb wcno/ib30Ba- 
HO Ha scex n/ieMnpeAnpnaTviflx w cTaHi4w»x 
MCKyccTBeHHoro oceMe He Hi/i5i. * 

Ue/ibK) M3o5peTeHwq 5»B/i5jeTC« yctpaHe- 
Hwe BUtueyKa3aHHbix h 6 ao ct3t ko b , a mmbhho 
noBwiiieHMe KaMecTaa cnepMw n coKpameHwe 

Bp6M6HM H3 ee KpMOKOHCepBanHK). 

B ocHOBy n3o6peTeHiij? nonoxeHa 3aA^a 
paaipaOoTaTb TaKwe cnoco6bvn ycTaHOBKy a^» 

KpMOKOHCepBaUMM, B KOTOpblX nyreM M3MGH6** 

Hun yc/iOBufl u pe>KMMa npoBeAeH^q OT&enh- 
Hbix CTaAuft KpnoKOHcepBauMii. AOCTura/iacb 



6bi paBHOMepHOCTb pacnpeAeneHne cnepMn- 
es b cnepM0AO3ax, ncK/itOMa/iCfl 6bi wx renno- 
Boti ujqk m o6ecneHMBanacb 6w CTa6nnbHOCTb 
noKa3ate/iePi xanecTBa cnepMw. 

Ha <J>wr. 1 npeACTBBneHa 66in?» cxeMa 
ycTaHOBKii A^ fl pea/in3ai;MH npeA^araeMoro 
cnoco6a KpMOKOHcepBauMM; Ha <t>nr. 2 - pas- 
pea A-A Ha <f>ur. 1. 

YcTaHOBKa Aia pea/inaauuM npe4narae- 
Moro cnoco5a RpMOKOHcepBauwn cnepMbi co- 
Aep>Kvif cocyA A*>K>apa 1 c >kmakmm a30TOM 
(cM^^r 1)» TeniioMSQ/iwpOBaHHbift Koxyx 2, b 
kotopom pa3MemeHa Ten/iow3o/inp0BaHHa« 
KaMepa 3, 3aMKHyTyio /whi/ho 4 noABOAa m 
OTBOAa napoa^KMAKoro a30Ta, noAK/iK)HeHHyK) 
k BxoAHOMy 3a m BwxoAHOMy 36 naTpy6KaM 
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KaMepbi 3 m nMeioLuyK) BbmycKHOfi naTpy6oK 
4a c BeHTnni9M 5 aa*i swnycxa M3nmuKa napoa 
b aTMDC(J)epy, a raKxe BeHTM/iaTop'6 w renno- 
o6m6hhhk 7, bk/1 iom6h Hbie b yKa3aHHyK) nu- 
"hmk3 4, ripn 3tom, K3K noxaaano na HepTe>Ke» 
nocpeACTBOM yKa3aHHo£i /iuhmh 4 HameTaio- 
U4HM naTpy6oK BeHTii/raTop 6 coo6meH c bxoa- 
hwm narpy6KOM Kawepw 3, a ero 
BcacbiBaioiun^ nafpyBoK - c BbixoAHbiM na*r- 
pyGKOM nocneAHetf. Mepea Tennoo6MeHHMK 7 
KaMepa 3 coo6maeTCH c cocyAOM flbtoapa 1, 
KyAa BBeAen Harpeeaie/ib 8, Bbino/iHatoiAMi/i 
4>yHKunio ncnapMTe/ia >KMAxoro a30Ta. 

YcTaHOBKa coagp>kmt TaiOKe naTpoHbr 9 
A** (fJMKcanMM Ty6 10 co cnepMOA03aMw (cm. 
4)nr, 2), pa3MemeHHbie BHyTpw KaMepbi 3 n 
yctaHOB^eHHbie Ha Ba/iax 11, cMOHrapoBaH- 
Hbix c noMOLMbio noAiunnHMKOB 12 b creHKe 
KaMepbi 3, Ba/iw 11 nocpeACTBOM 3y6MaTOft 
nepeAa^w 13 coeAwneHbi c npwBOAOM 14 Bpa- 
uxenm, nMeFOmwM pery/i*TOp ckopoctm Bpa- 
menua BbixoAHoro Ba/ia (hs noKa33H). 
yKa3aHHbifi pery/tflTop ckopoctm mojkot 6biTb 

BblPO/lHeH ZlK)6blM H3BeCTHblM 06pa30M, b na- 

cthoctm, b BMAe pery/iaTopa Be/nmuHw TOKa, 
ecnH b KaMecTBe npMBOAa BpameHua wcno/ib- 
30B3H AowraTe/ib nocTOHHHoro TOKa, KpOMe 
Toro, b ycTaHOBKe wMeercft Bbino/iHeHHbifl M3- 
b ecTH bi m o6pa30M nporpaMMHbitt 3aAaMHnk 
.15, 3aAa*oiAMtf pe>KMM 3aMopa>KMBaHMa cnep- 
Mbi m CHaOxeHHbrCi astmmkom 1 6 TeMneparypbi, 
BBeAeHHbiM b KaMepy 3, b 30Hy pacnojio>KeHwa 
naTpoHOB 9. 

OnwcaHHaa yCTaHOBKa pea/iw3yeT npeA* 
/laraeMbitf cnocoS 3aMopa>KHBaHnp c/ieAy»o- 

Ty6bi 10 co cnepMOA03aMn Mepe3 Kpbiujy 
(ne noKa3aHbi) b xaMepe 3 ycTaHaB/ineafOT b 
naTpoHbi 9. Kpwujy KaMepw 3 3aKpbmaiOT w c 
noMOLiibio nporpaMMHoro aaAaMHUKa 15 3aAa- 
K)T HeoGxoAWMyK) TeMnepaTypy (ot+2 ao +5°C) 
n BpeM« (ot 1,5 ao 2 m) 3KBM/iM6pai4iin. 3a 
10-15 MMH ao naMa.na 3aMopa>KWBaHiin npo- 
rpaMMHbiM 33AaMHWK 15 Aaet KOMaHAy na 
bk/i K>MeHne npUBOAa 14 m BpaiAeHnenarpoHOB 
9 c TyBaMii 10. 

Hepe3yKa33HHoe BpeMj? (10-15 mmh) npo- 
rpaMMHwft 3aAaMHHK 15 nepeK/uonaeT ycTa- 
HOBVy Ha pexnM 3aM0pa>KMBaHMfl (naTponu 9 
c Ty6aMw 10 npoAO/nxaiOT BpamaTbCfl). flpM 
3TOM HarpeBare/ib 8 o6ecnem*BaeT HenpepwB- 
Hoe MCriapeHMe >KHAKOro a3ora M3 cocyAa 
flbioapa 1. napbi a3bra nocTynaiOT b tennoo6- 

M8HHMK 7, PAe, CMeiUWBajlCb C HaxOAfllAMMMCJl 

b /imhmm 4 B03AyxoM, 0x/ia>KA3iOT ero, nocne 
MeroyKaaanHaa CMecb notrrynaeT b KaMepy 3, 
oxna>KAaeT BpatnaioinMecfl naTpoHbi 9 c Ty6a- 
mm 10 n BbixOAMT M3 KaMepw 3 no huhmm 4. 

BeHTM/I^TOp 6, 8K/1K)MeHHblCl npOfpaMMHblM 

3aAaTMViKOM 15 nepeA Ha^a/ioM 3aMopa>KMBa- 



huji, 06ecneHHBaeTm4pKy/ijiuiMK> napoB a30Ta 
no 33MKHyT0My nyTM, 6/iaroAapn neMy OTpa6o- 
TaHHbie napbi, MMeiotMiie eiue AOCTaTOMHo hms- 
Kyio TeMnepaTypy, BHOBb noAaiOTCfi b 

5 Ten/i oo6MeHHMK, rAe CMeuunBaiOTCfl c nepBUM- 
HbiMw napaMM a30Ta, nocTynafouunMn H3 cocy- 
Aa Abjoapa 1 h MMeiomtiMn 6o/iee Hii3Kyio 
TeMneparypy, m BHOBb noAaiOTcn a xaMepy 3. 
npH 3TOM CHMMOlOTCfl 3Hepr03aTpaTbi Ha ox- 

10 na>KAeHne xjnaAareHTa m coKpaiuaetc^ BpeMsi 
. na npoBeAeHMe 3aM0pa>KHBaHW5i. 

YKaaaHHbi^ pexnM 3aMopa>KHBaHii$i 
ocyLuecTByiRetcfi npw CKOpocTM BpaaieHvtfl 
narpoHOB 9 ot 180 ao 250 o6/mmh m npeAyc- 

15 MaTpuBaeT cnnjKeHne TeMdepaTypw cnepMo- 
A03 c HenpepbiBHbiM noBbiiiieHneM CKopocm 

MX 33 MO pa>KMBa H M51 , npMMeM 3Ta CKOpOCTb co- 

.ctaB/inex: b Awana30He ot TeMnepaTypw skbm- 
/iw6paunM ao -30° C - or 3 ao 30 rpaA/MMH t b 

20 Anana30He ot -30 ao 60°C - ot 5 ao 35 
rpaA/MMH m b Anana3one ot-^60 ao ~90°G - ot 
10 ao 40 rpaA/MMH. ripM taxoM pe>KMMe aoctw- 
raeTcn paBHOMepHoe pacnpeAe/ieHMe cnep- 
MneB b xa>KAoCi cnepMOA03e c npakTMMecKM 

25 MrHOBSHHbiM 33Mopa>KMBaHneM Bcero o6beMa 
nocneAHew. flpw stom yMeHbtxiaeTCfl KpwcTa/i- 
/ioo6pa30BaHue m 6o/ibtuafl nacTb cnepMnea 
nonaAaeT b Mex<KpMCTa/i/iM3ai4MOHHoe npo~ 
CTpaHCTBO. B pe3y/ibtaTe npoueHT rM6e/iM 

30 cne p mm e b cy lAecTBe h ho ch M>KaeTC« (h e 6o/i ee 
40%), nocKo/ibKy oTcyTCTByeT npMcyinee sceM 
M3BecTHbiM cnocoSaM 33Mopa>KMBaHM3 cnep- 

Mbl 60/lbLU0e OCMOTMMeCKOe M TMApaCTaTMHe- 

cxoe AaB/ieHMe. b He3aMep3iueei MacTM o6beMa 
35 cnepMbr. 

flpM TeMnepaType cnepMOA03 - 90°C npo- 
rpaMMHbi^ 3aAaTHHK 15 AaeT KOMaHAy Ha chm- 
xeHMe ckopoctm BpauueHwa naTpoHOB 9 ao 
3HaMeHM« ot 5 ao 10 o6/mmh, 3aTeM cnepMo- 



40 



A03bi npoAO/ixajot oxna>KAaTbCin ao AOCTMwe- 



HM5i mmm TeMnepaTypw ot -100 ao -T50°C, 
nocne nero noAaeTCH KOMaHAa na npexpame- 
Hwe npouecca 3aMopa>i<MBaHM«, 3aMbpo>KeH- 
Hbie cnepMOA03bi nepenocsiT a/i« 
45 Aa/ibHeMiuero xpaHeHMn b CTauMOHapHoe 6mo- 
xpaHM/iwiue m M3BneKaHDT otTyAa no MeHee 
npaKtwMecKOM Heo6xoAHMoCTM, 

nporpaMMHbi^i 33AaTMMK 15 M0>KeT o6ec- 
neMMBaTb pa6ory ycfanoBKM m b APyrMx pe>KM- 
50 Max, b MacTHocTM, c/ieAyiounwM o6pa30M, 

OTpaSotaHHbte napbi a3oxa, CMeujMBae- 

Mbie B Ten/1006M6HHMKe C HOBbIMM nopuMSMM 

a3ota, HanpaBnjiK)TC5? CM/ibHbiM noTOKOM Ha 
BpaiAafOLUMvica 6M006teKT (naTp0Hbi 9 c Ty6a- 
55 mm 10), npM 3TOM nepBOHaManbHO TewnepaTy- 
pa noToxa x/iaAareHTa Huxe feMnepaTypbi 
6MOo6beKTa Ha saAaHHyio Be/iMMMHy. Flo Mepe 
npM5/iM>KeHM5i TeMnepaTypw 6MOo6beKTa k 
TeMnepaType x/iaAareHTa CHM>KaeTcn otboa 
re nna or 6Moo6beKTa, na hto pearMpyeT AaT- 
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HMK 16 TeMnepaTypw, noaaBa* cwrHa/i b npo- 
rpaMMHbiPi 3aflaTMMK 15 Ha yse/iMMeHwe cxopo- 
ctm BpameHii5i 6woo6beKTa. YsenvweHwe 
CKopocTn BpameHita noc/ieAHero npwBOAHT k 
noBbiaieHMK) OTBOAa Ten/ia or Hero, 3aTeM, 
KorAa TeMnepaTypw 6noo6teKTa m xnaAarem-a 
bhobi, c6/it43flTCfl, noAaeTcn KOMaHAa Ha 6o- 
nee wHTeHCMBHyio noAd^y ngpoB a30Ta k 6wo- 
o6beKTy, m TeMnepaTypa noc/ieAHero BHOBb 

CHMMCaeTCR M T.A. 

TaKUM o6pa30M, onucaHHafi ycTdHOBKa 
MMeeT uiwpoKne $yHKLiwoHa/ibHbie bo3mo>k- 
hocth no Bbt6opy pexuMa 3dMopa>KMBdHii5i m 
pea/iM3yeT 3aflB/tjieMbitf cnoco6 KpwoKoncep- 
BauwH HaVi/iymuuM o6pa30M. 

KpMOKOHcepBaunK) ocymecTB/iami Ha 20 
pa3BeAeHHWX3«Ky/ifiTax (B3«Tbix ot 20 6wkob) 
npw ceMM pa3Hbix CKopocTflx BpameHwa Tpy6 
b nana^e 3aMppa>KMBaHM5? (30, 80, 130; 180, 
250, 350, M 400 o6/mmh). J^/t» cpaaneHun hpo- 
boah/114 Taioke koHTpo/ibHbiPi 3KcnepwMeHT no 
cnoco6y-npbTOTMny (icorAa Ty6bi HacTaAww 3a- 

MO 03 >KM Bd H H 51 H 3X0 AM/1 MCbB HenOABMWHOM 
COCTOflHMM, T.e. CKOpOCTM paBHfl/lMCb Hy/lfO). 
npM 3T0M A™ Ka>KAOfl M3 CKOpOCTePt OTAe/lbHO 

33Mopa>KiiBa/ii4 cnepMy s 06/114 140 saHHbix rpa- 
Hy/iax id nafieTax (go '500 ujt. b KawAbtf Ty6e). 

3KCnepMM6HTbl npOBOAH/114 HO n^TM pe>KMM3M 
3aMOpa>Kl1BaHMJl(c P33HWM pe>KUIMOM W3MeHe- 
HMfl CKOpOCTM 3a MO pa>KM BQ H Mfl) M OnpeA^/lfl/IM 

ABa noka3aTenfl KaMecTaa 3aMopox<eHHOft 
cnepMbi: aKTMBHOCTb b 6a/i/iax m BpeMR Bbi>Kn- 
BaeMocTw cnepMwes (+38°C) b nacax. nepswe 

TpM pe>KMMa 33M0pa>KMBaHMfl COOTBeTCT.BOBa- 

71 w, napaMerpaM 3aflB/ifleMoro cnoco6a, a no-. 
c/ieAHwe ABa BbixpAM/iw sa npeAe/iw stmx 
napaMerpoB, AH&riofwtHO, npeAflaraeMOMy 
cnocb6y codTBeTCTBOBann TO/ibxo n«Tb m3 yKa- 
aaHHwxCKopocTe^ Bpatuewwfl, a MMeHwo ot 80 
AO 350 oS/mmh « CKopocTb BpameHwa 6i/ioo6b- 
eKTa b KOHue 3aMopa>KMBaHM9 (npn no/iHOtf 
KpMCTa/i/iH3aunii) Bbi6wpa/iM b npefle/iax ot 5 
AO 10 o6/mmh. 

TloKa3aTenw KaMecTsa cnepMbi a™ 3aaB- 
/TJieMoro cnoco6a Bbiiue, MeM A/ia w3BecTHoro. 
npti 3tom Tpe6yeMoe KBMecTBO cnepMbi aoctm- 
raeTca /iwub b onwTax, cooTBeTCTBy to luhx cko- 
pocTM BpameHiiJi 6no66bekTa of 80 ao 350 
o6/mmh (c Han/iymiiMM pe3y/ibTaTOM npw cko- 

pOCTM OT 180 AO 250 06/mMH). flpw CKOpOCTflX 

b pa me hub 0,30 m 400 o6/mmh KaMecTBo cnep- 
Mbi 3aMeTH0 naAaeT, 

TakMM o6pa30M, npw wcno/tb30BaHHM 
npeA/iaraeMoftyctaHOBKM A^ pea/in3auviM3a- 
jiB/uieMorp cnoco6a noBbituaeTca KanecTBO 
cnepMbi, a BpeM« Ha ee KpnoKOHcepeaunK), 
HanpiiMep b oTHOUJeHnn SflKy/iflTOB ot 50 6bi- 
kob, coKpatuaeTCfl c 8 m (no naBecTHOMy cno- 
co6y) ao 4 M t T.e, b 2 t pa3a. 



ToAOBofi akoHOMMHecKMC'i sc^^kt ot BHeA~ 
peHUfi oahoC* ycTanoBKM cocTas/ipeT opueHTii- 
PObomho 3 Tbic. py5., a MaKCMMa/ibHuw 3<t><|)eKT 
ot BHeAp6Hvin noTpe6Horo KO/iumecTBa ycTa- 
5 hobok b MaciuTa6e Bceft CTpanbi oko/to 3 mhh. 
py6. 

OopMy/ia H3o6peT6Hi4fi 

1.. Cnoco6 KpuoKOHcepBaqnn cnepMbi 

Ce/lbCKOX03fl£lCTBeHHblX >KHBOTHblX, BK/llOMaiO- 

10 U4nt^ 3arpy3Ky cnepMOA03 b Ty6w, 3KBM/in6pa- 
Hmjo mx nyTeM BbiAep>KMBaHiiJi npn (+2) - (+5)°C 
w noc/ieAyiouuee 3aMOpa>Kw Ba Hue c noMouibto 
>KWAKoro a3oja t o t n i/i m a to ux m ft c n TeM, 
mto, c ue/ibk) noBbiuueHMf? kanecTBa cnepMbi m 

15 coKpaLueHMA BpeMeHii Ha ee KpMOKOHcepaa- 
UMio t 3KBnnn6pauMio w 3aMopa>KMBaHMe Ty6 co 
cnepMOA03aMM ocymecTB/isiiOT b repMeTimnofl 
KaMepe. nptmeM 3KBn/iw6paMMio npw (h-2) - 
(+5)°C npoBOAflT b TeMeHne 1,5-2 m, a 3aM0pa- 

20 ^<wBaHne c noMOiubK) >KHAKoro a30Ta BeAyr 
nyTeM noAam* napOB >KMAKoro asoTa b KaMepy, 
npn 3tom Ty6bi co cnepMOA03aMw BpamaiOT co 
CKopocTbio 180-250 o6/mmh npncKopocTM3a- 
Mopa>Ki4BaHM5i 3~30 rpaA/M^H, a npH aoctm- 

25 >KeHnn TeMnepaTypw Ty6 co cnepMOA03aMii 
(-30) - (-60)°C 3aMopa>KMBaHwe ocyinecT8/ifl- 
iotco cxopocTbK) 5-35 rpaA/MMH. npw TeMne- 
paType cnepM0AO3 (-60) - (-90)°C - co 
CKopocTbK) 10-40 rpaA/MHH, 3aTeM npn TeM- 

30 nepaType cnepM0AO3 -90°C cnopocTb Bpame- 
-.HMn'fy6 M3MeHy»OT ao 3HaMeHti5i ot 5 ao 10. 
o6/mmh m npoAO/ixatOT oxna^KAeHne cnepMO- 
A03 ao A©CTM>KeHMq h mm TeMnepaTypw ot 
(-100)ao(-150)°C. 

35 2. YcTaHOBKa a/»« KpnoKOHcepBauuti 
cnepMbi ce/ibCKoxo3flCiCTBeHHbix >km.bothwx, 
BknioMawuuas? npi4cnoco6neHwe &na 3kbm/ih6- 
pai^MH, cocfosiLuee M3 MMeioiAero npuBOAbi 5a- 
paSaHa, Ha kotopom 3aKpenneHbi Ty6bi co 

40 cnepMOA03aMM, m npwcndco6/ieHne a^» 3aMo- 
pa>KHB3Hnp a BMAe cocyAa AbHDapa, orn ima- 
K) m a n c « TeM, mto, OHa CHa6>KeHa repMeTOM- 
how ^ Tennon30/ivipoBaHHOii KaMepofl, coo6- 
meHHOft BxoAHbiM w.BbixOAHbtM naTpySxaMw c 

45 cocyAOM flbioapa, m mi/iMHApuHecKWMw naTpo- 
hbmia f\nx Ty6 co cnepMOA03aMM, pacno,no>KeH- 

HblMM BHyTpM K3Mepbl M yCTaHOB/ieHHblMM c 
B03MO>KHOCTbK) BpameHMfl 0TH0CMT6/lbH0 OCM 

6apa6aHa w co6cTBeHHoPi ocm. 

3. YcfaHOBKa no n.2, ot/i una foiuafl- 
c n TeM, mto KaMepa CHa6>KeHa BeHTM/i^TopoM, 
HarHeTaTe/lbHbiW naTpy6oK kotopoto coo6- 
meH c BxoAHbiM naTpyGKOM KaMepbi, a Bcacw- 

55 BaioiuMM naTpy6oK - c Buxo^HbiM naTpy6xoM 
nocneAHefiV 

4. YcTaHOBKa no nn.2 w 3, o t pl m h a to - 
m a a c n TeM, mto npwBoA BpaLueHMfl 6apa6a- 
na cna6>KeH perynnTopoM ckopoctm. 
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